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EDITORIAL
Autism is a condition that typically includes problems 
with social interaction and communication and a sharply 
restricted range of activities and interests. Some of the 
GLDJQRVWLFFDWHJRULHVLQWKHFXUUHQWGLDJQRVWLFFODVVLÀFDWLRQ
systems, including the Diagnostic and Statistical Manual – IV 
(DSM-IV), include the following: autistic disorder, Asperger’s 
disorder, and pervasive developmental disorders not other-
ZLVHVSHFLÀHG3''1267KHSURSRVHGFKDQJHVLQWKHQH[W
version of the DSM (DSM-5) are based on two dimensions: (1) 
social and communication impairments as one domain and 
(2) restrictive and repetitive behaviors as another domain. 
7KLVGHFLVLRQ LVEDVHGRQÀHOGWULDOV7KHSURSRVHG'60
criteria would remove a number of the diagnostic categories 
in current use, including autistic disorder, Asperger’s disorder 
DQG 3''126 DQG FRPELQH WKHPXQGHU WKH WHUP DXWLVP
spectrum disorder (ASD). 
In spite of the progress in the psychiatric diagnoses of ASD, 
genetic studies have been disappointing. Although several 
candidate genes have been described in the literature, no 
consistencies in replication studies have been found. More 
advanced technologies, such as genome-wide scans, and large 
sample sizes have not improved our knowledge about ASD 
etiologies. In addition, the recent data from copy number 
YDULDWLRQV&19VPLFUR51$VDQGHSLJHQHWLFVWXGLHVVXJ-
gest that trying to identify a single autism gene could be 
unproductive. Currently, many aspects of the genetic factors 
that predispose someone to develop ASD remain a puzzle.
+RZ FDQZH VROYH WKLV SX]]OH" 2QHZD\ZRXOG EH WR
VXJJHVWWKDWDVLQJOHGLDJQRVWLFHQWLW\RI$6'GRHVQRWH[LVW
and that we have been observing the functional outcomes 
of several brain circuits working in concert. In other words, 
a boy with communication impairment, stereotyped 
behavior and social isolation but with clear affectionate 
behaviors directed toward his parents most likely has a more 
IXQFWLRQDODIÀOLDWLYHEHKDYLRUV\VWHPWKDQFRPPXQLFDWLYH
and motor management systems. Hundreds of different 
combinations could be built considering the brain circuits 
supporting social skills, communication, and patterns of 
behavior.
However, our puzzle has many pieces to be considered. As 
ZHFRQWLQXHWRH[SORUHWKHDFWLYLW\RIVSHFLÀFEUDLQFLUFXLWV
in individuals with ASD over the course of development, we 
PLJKWFRQVLGHUSDWWHUQVLQSK\ORJHQ\DQGRQWRJHQ\5HSWLOHV
have a basic range of behaviors (most of them restrictive and 
ritualistic, with strong genetic determinism). Birds have more 
GHYHORSHGDIÀOLDWLYHEHKDYLRUVVRFLDOLQWHUDFWLRQDQGEDVLF
communication systems with more gene-environment inter-
DFWLRQDQGSDUHQWDOLPSULQWLQJ3ULPLWLYHPDPPDOVPDQLIHVW
UREXVWDIÀOLDWLYHEHKDYLRUVVRFLDOVNLOOVDQGFRPPXQLFDWLRQ
V\VWHPV3ULPDWHVKDYHDGGHGSODQQLQJDQGDQWLFLSDWLRQVNLOOV
DEOHWRPRGLI\WKHHQYLURQPHQWUHÁHFWLQJDQLPSURYHPHQW
LQH[HFXWLYHIXQFWLRQVDQGOLPLWHGJHQHWLFGHWHUPLQLVPGXH
WRJHQHHQYLURQPHQWLQWHUDFWLRQVDQGEUDLQÁH[LELOLW\
7KHRQWRJHQ\RIKXPDQEHLQJVVKRZVWKHVDPHSDWWHUQ
of development based on brain function maturation. Babies 
have a set of genetically determined behaviors located in 
VSHFLÀFEUDLQFLUFXLWVWKDWFDQDOVREHIRXQGLQRXUPDPPD-
lian ancestors. By interacting with their parents and other 
human beings, these infants alter the developmental course 
RIWKHVHFLUFXLWVVRWKDWWKH\W\SLFDOO\GHYHORSPRUHFRPSOH[
VRFLDOEHKDYLRUVDQGPRUHFRPSOH[FLUFXLWULHV,QVXPDVD
VSHFLHVZHGHSHQGRQWKHVHDQFLHQWDIÀOLDWLYHFLUFXLWVDQG
WKHQEXLOGRQWKLVEDVHVRWKDWWKHFRPSOH[FRPPXQLFDWLRQ
system observed in our species can reach its full potential.
However, phylogeny shows us that neural development 
LVQHLWKHUKRPRJHQRXVQRUQRUPDOO\GLVWULEXWHG3ULQFLSOHV
of communication can be observed in organisms as primitive 
DVEDFWHULD,DOVRWKLQNRIWKHFRPSOH[FRPPXQLFDWLRQVNLOOV
REVHUYHGLQWKHDPD]LQJVWXGLHVRQ$OH[WKHJUD\SDUURW
3ULPLWLYHPDPPDOLDQEHKDYLRUVXFKDVMDJXDUVKXQWLQJJD-
zelles, present theory of mind skills based on the anticipation 
RI LQWHQWLRQDOELRORJLFDOPRYHPHQW2QWRJHQ\IROORZVWKH
same rule, and based on this, we can understand the differ-
ent presentations of social brains and ASD.
/HW XV QRZ H[SORUH JHVWDOW SHUFHSWLRQ DV SDUW RI WKH
central coherence function. Here, I have been fascinated 
E\WKHUROHWKDWWKHFRQQH[LQSURWHLQSOD\V LQWKHIRUPD-
WLRQRIJDSMXQFWLRQVLQWKHIURQWDOOREHDQGKRZWKDWPLJKW
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provide insights into the functionality of the “social brain” 
DQG WKH$6' HQGRSKHQRW\SH7KH DELOLW\ WR KDYH JHVWDOW
perception seems to be related to the presence of gamma 
RVFLOODWLRQSDWWHUQVRQ((*DVREVHUYHGLQWKHIURQWDOOREH
RILQIDQWVDSSUR[LPDWHO\HLJKWPRQWKVRIDJH,QFRQWUDVW
JDPPDRVFLOODWLRQLVUHODWHGWRWKHH[SUHVVLRQRIFRQQH[LQ
and adhesion molecules responsible for electric synapses. 
%DVHGRQWKLVZHFDQH[SHFWDG\VIXQFWLRQLQJHVWDOWSHU-
FHSWLRQDVDFRQVHTXHQFHRIWKHGLVUXSWLRQRIFRQQH[LQJHQH
H[SUHVVLRQRUHYHQH[SUHVVLRQGLVUXSWLRQ LQ WKHFRQQH[LQ
IROGLQJSURFHVV,QWHUHVWLQJO\FRQQH[LQGHSHQGVRQFDOFLXP
to be folded or functional, and it could be misfolded in high 
calcium concentration environments, such as may be found 
in the frontal lobe cortices of ASD brains. In a certain way, 
WKLVH[DPSOHFDQKHOSXVWRXQGHUVWDQGZK\FDQGLGDWHJHQH
studies are sometimes not informative because the dysfunc-
tion can be localized downstream in the protein-folding 
SURFHVV,QDGGLWLRQWRWKHVHGLIIHUHQWVWHSVLQWKHZRUNÁRZ
of the molecular bases of neuronal circuitries, we can as-
sume that the functionality of gestalt perception also has a 
gradient from the entire comprehension of a certain event 
to the perception and understanding of sub-components of 
DQ LPDJH ,QWHUPVRIIXQFWLRQDOLW\WKHTXDOLW\RIJHVWDOW
perception depends on the way the information is combined 
from different circuitries, and the actions derived from this 
SHUFHSWLRQGHSHQGRQWKHFRPSOH[LW\RIWKHH[HFXWLYHIXQF-
WLRQQHWZRUNV7KXVDQLQGLYLGXDOFDQKDYHZHOOSHUIRUPHG
JHVWDOWSHUFHSWLRQEXWWKHW\SHRIH[HFXWLYHIXQFWLRQVDQG
IURQWDOOREHSURMHFWLRQQHWZRUNVPLJKWOLPLWWKHDFWLRQVWKDW
can be taken from gestalt perception. As a hypothesis, this 
includes the need for interneurons to work properly for these 
FLUFXLWVWRDFKLHYHRSWLPDOH[HFXWLYHIXQFWLRQV
2QHRIWKHVXEGRPDLQVRIVRFLDOEHKDYLRULVPRGXODWHG
E\FLUFXLWULHVWKDWH[SUHVVDIÀOLDWLYHEHKDYLRU,WVLQÁXHQFH
is more related to affective binding, preoccupations with the 
SUHVHQFHRIWKH´ RWKHUµPRGXODWHGE\WKHR[\WRFLQV\VWHP
6RPH$6'LQGLYLGXDOVKDYHEHWWHUIXQFWLRQDODIÀOLDWLYHEHKDY-
LRUH[SUHVVLQJPRUHDIIHFWLYHFRQQHFWLRQZLWKWKHLUSDUHQWV
However, if these ASD individuals have compromised gestalt 
perception (perhaps due to electrical synapses working 
slower due to an impairment in intra-cellular calcium), we 
REVHUYHVRFLDOLQWHUDFWLRQLPSDLUPHQWV7KH\PD\H[SUHVV
IHHOLQJVE\WRXFKLQJKXJVRUNLVVHVEXWQRWPRUHFRPSOH[
social interaction acts, such as the pleasure in sharing a chat, 
listening to a story, or even being admired in words. However, 
ZHFDQFRQVLGHUWKDWWKHDIÀOLDWLYHEHKDYLRUV\VWHPDQGWKH 
JHVWDOW V\VWHP DUHZRUNLQJ ÀQH EXW WKH DQWLFLSDWLRQ RI 
the impact of some behaviors during social interaction are 
QRWZRUNLQJSURSHUO\GXHWRDIDLOXUHLQWKHH[HFXWLYHIXQF-
WLRQDQGLWVIURQWDOSURMHFWLRQV
)RUIXUWKHULQIRUPDWLRQFRQFHUQLQJVSHFLÀFSRLQWVPHQ-
WLRQHGE\3URIHVVRU0DUFRV70HUFDGDQWHUHDGHUVDUHLQYLWHG
to consult various websites, including those associated with 
Wikipedia, on the following topics: 
DSM-5 proposed changes:  
http://www.dsm5.org
Alex, the gray parrot:  
KWWSHQZLNLSHGLDRUJZLNL$OH[BSDUURW
Theory of Mind:  
KWWSHQZLNLSHGLDRUJZLNL7KHRU\BRIBPLQG
Gestalt perception: 
KWWSHQZLNLSHGLDRUJZLNL*HVWDOWBSV\FKRORJ\
Connexins and the formation of gap junctions:  
KWWSHQZLNLSHGLDRUJZLNL&RQQH[LQ
Gamma wave oscillations:  
KWWSHQZLNLSHGLDRUJZLNL*DPPDBZDYH
Oxytocin system:  
KWWSHQZLNLSHGLDRUJZLNL2[\WRFLQ
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